This table is a compilation of experimental values of magnetic hyperfine anomaly in atomic and ionic systems. The last extensive compilation was published in 1984 by Buttgenbach [Hyperfine Interactions 20 (1984) 1] and the aim here is to make an up to date compilation. The literature search covers the period to January 2011.
Introduction
The atomic electron-nuclear hyperfine interactions have been used to obtain nuclear spins and nuclear multipole moments [1, 2] . Isotopic shifts in spectral lines allows determination of the variation of the distribution of nuclear charge, essentially ∆ r 2 . Experiments on the magnetic counterpart, the distribution of nuclear magnetisation, are more difficult and only a few systematic measurements have been performed [4, 5, 3] .The effect of an extended nuclear magnetisation is manifested by the difference between the point-like and actual magnetic dipole hyperfine interaction. This effect was first anticipated by Kopfermann [6] and thought to be too small to be observed. Following the experimental observation by Bitter [7] the effect of extended magnetisation was calculated by Bohr and Weisskopf [8] in 1950 and is therefore known as the Bohr-Weisskopf (B-W) effect. In order to probe the structural properties of the nucleus, the electron wave function must have a nonzero probability to be found at the origin. This means that only s 1/2 and relativistic p 1/2 -electrons can be used. Note that electron-electron interaction can cause an s-or p-electron like behaviour, thus giving rise to an apparent nonzero probability for other electrons.
The magnetic dipole hyperfine interaction for the electron-nuclear system is represented by the Hamiltonian
Where a is the magnetic dipole hyperfine interaction constant. I and J are the nuclear and electron angular momenta. For an extended nucleus, the point-like hyperfine interaction constant a point , is modified by two effects: 1. The modification of the electron wavefunctions by the extended nuclear charge distribution, the "Breit-Rosenthal-Crawford-Schawlow" correction (ǫ BR ) [9, 10, 11, 12] . 2. The extended nuclear magnetisation, the Bohr-Weisskopf effect,(ǫ BW ) [8] .
We thus have
Where a denotes the experimental value of the magnetic dipole hyperfine interaction constant. The hypothetical a point can not be calculated with sufficient precision for ordinary atoms, as is the case in muonic atoms and hydrogen-like ions. However, these uncertainties in point-like interactions cancel if we take the ratio of the a values for two isotopes:
Where g I = −µ I /I is the nuclear gyromagnetic ratio. As the ǫ are generally small, we get
Where we use the definitions for the differential hyperfine anomaly of Bohr-Weisskopf and Breit-Rosenthal corrections, respectively
Calculations of ǫ BR show significant values, while the differential 1 ∆ 2
BR
is expected to be small and negligible compared to 1 ∆ 2 BW [12] . However, in cases where the nuclei are very similar 1 ∆ 2 BR will dominate. Dropping the subscripts we obtain
Because the hyperfine anomaly is a quantity of the order of 10 −3 , it is necessary to know the hyperfine interaction constants, a, and the nuclear gyromagnetic values with at least an accuracy of 10 −4 or better to obtain values accurate to 10% for the hyperfine anomaly [3] . Precision values of the hyperfine interaction constants, a, and independently measured gyromagnetic ratios are thus needed to obtain the differential hyperfine anomaly, 1 ∆ 2 .
2 State-dependent hyperfine anomaly and s-electron hyperfine anomaly
The hyperfine anomaly shows a state dependence, where the values for different states can vary significantly, but shows an n-independence, as found in Rb [13] . While the hyperfine anomalies normally are on the order of 1%, state-dependent hyperfine anomaly can attain values up to 10 %. The hyperfine interaction can be represented by the following operators [14, 15] :
where l and s are the orbital and spin angularmomentum operators, respectively, of the electron, sC 2 is a tensor product of s and C 2 of rank 1. The indices stand for the rank in the spin and orbital spaces, respectively. Thus the hyperfine interaction can be considered to consist of three parts, orbital, spin-dipole and contact (spin) interaction, where only the contact (spin) interaction contributes to the hyperfine anomaly . This means that only s and p 1/2 electrons contribute to the hyperfine anomaly through the contact (spin) interaction. It is, therefore, suitable to rewrite the a constant as
Where a c is the contribution due to the contact interaction and a nc the contribution due to non-contact interactions. The experimental hyperfine anomaly, defined with the experimental a constant, should then be rewritten to obtain the contact contribution to the hyperfine anomaly:
where 1 ∆ 2 c is the hyperfine anomaly due to the contact interaction, that is, for an s-or p 1/2 -electron. The hyperfine anomaly is most often given as the state-dependent hyperfine anomaly, as the s-electron anomaly can be difficult to extract. Using this result it is possible to extract the anomaly solely from the a-constants of two different atomic levels, provided the ratio a c /a differs substantially for the levels. Comparing the ratio of a-constants for two isotopes in two atomic levels, gives:
Where B and C denote different atomic levels and 1 and 2 denote different isotopes. The ratio between the two a-constant ratios for the isotopes will only depend on the difference of the contact contributions of the two atomic levels and the hyperfine anomaly for the s-electron. It should be pointed out that the atomic states used must differ significantly in the ratio ac a , as a small difference will lead to an increased sensitivity to errors [16] . Considering the special case where a C c a C = 0, that is when the atomic level does not have any hyperfine anomaly, one can obtain values of the s-electron hyperfine anomaly for level B. This is common practice, however if the state does not exhibit any hyperfine anomaly the hyperfine structure is usually rather small and thus the relative error larger, leading to a large error for the hyperfine anomaly. The optimal case would be two atomic levels within the same multiplet where the experimental (or theoretical) g J is greater and smaller than 1, respectively. This is especially useful for unstable isotopes where there high precision measurements of the nuclear magnetic moment do not exist. Furthermore, states with a substantial difference in the ratio a c /a are also preferable for studies of the isotope shift. If measurements are performed on more than three atomic levels, it is also possible to deduce the nuclear magnetic moment ratio without the hyperfine anomaly. This will give the nuclear magnetic moment with high accuracy provided the nuclear magnetic moment is known for at least one stable isotope.
Policies followed in the compilation
The hyperfine anomaly is given with the lightest stable isotope as the reference isotope. The lightest naturally abundant isotope was used for U and the designation of the original article was used for Fr. In most cases the original article, where the hyperfine anomaly has been derived, is used. In the case of recent, more precise values of the nuclear magnetic moment, the hyperfine anomaly has been updated, accordingly. The nuclear magnetic moments of Stone [17] have been used, unless more precise values of ratios are available. Special care was taken to use magnetic moments obtained by the same method. The hyperfine anomaly is given as state-dependent if not stated otherwise. If the s-electron hyperfine anomaly is known, no extensive listing of state-dependent hyperfine anomaly is given, unless these are of special interest.
Table 1. Experimental data of hyperfine anomaly values in atomic systems

Element
The element studied Isotope 1
Reference isotope for the hyperfine anomaly Isotope 2
The second isotope used. Atomic state/ s-anomaly The atomic state for which the experimental hyperfine anomaly has been determined or the s-electron hfa.
Hyperfine anomaly given in %.
Reference
Original article where 1 ∆ 2 (%) or the experimental hyperfine interactions constants is given. [70] 
